In their book Rapoport and Zink constructed rigid analytic period spaces for Fontaine's filtered isocrystals, and period morphisms from moduli spaces of p-divisible groups to some of these period spaces. We determine the image of these period morphisms, thereby contributing to a question of Grothendieck. We give examples showing that only in rare cases the image is all of the Rapoport-Zink period space.
A question of Grothendieck
the theory of Grothendieck-Messing [19] associates an extension
This problem is yet unsolved. However, a contribution was made by Rapoport and Zink [20] in the following way. Set D := D(X) K 0 and ϕ D := D(Frob X ) K 0 . Let L K ∈ F be a point defined over a complete, rank one valued extension K of K 0 (which not necessarily is discrete). View L K as a K-subspace of D K := D ⊗ K 0 K. One defines the Newton slope t N (D, ϕ D , L K ) := ord p (det ϕ D ) and the Hodge slope [11] and Rapoport-Zink [20, 1.18] , the point L K ∈ F is called weakly admissible if
Let F rig be the rigid analytic space, and F an the K 0 -analytic space in the sense of Berkovich [3, 4] associated with F. To G one can associate a rigid analytic space G rig by Berthelot's construction [5] , and also a K 0 -analytic space G an . Rapoport and Zink [20, 5.16 ] construct a period morphism π rig 1 : G rig → F rig wa as follows. By the theory of Grothendieck-Messing [19] , the universal Barsotti-Tate group X over G gives rise to an extension
of locally free sheaves on G rig . The quasi-isogeny ρ : XḠ → XḠ induces by the crystalline nature of
By [20, 5.27 ] the induced morphism G rig → F rig factors through F rig wa . This is the period morphismπ 
which again by rigidity lifts to a quasi-isogeny ρ : 
Some of Fontaine's rings
Let K/K 0 be a complete, rank one valued field extension, let C be the completion of an algebraic closure of K, and let O C be its valuation ring. Starting out from C various rings are defined in Fontaine Theory. For details on their construction see Colmez [7] . We follow his notation.
We let
, and the valuation v E (u) := v C (u (0) ), E + becomes a complete valuation ring of rank one with algebraically closed fraction field, called E, of characteristic p. Fix primitive p n -th roots of unity ε (n) such that ε := (1, ε (1) , ε (2) , . . .) is an element of E + .
Let A := W ( E) and consider the automorphism 3 The construction of F an a
As above let
and consider the morphism 1 ⊗ θ :
, with values in a field K as in Section 2, defines a ϕ-module over B † rig as follows.
Proposition 3.1. ([14, Proposition 4.1])
There exists a uniquely determined
The following results are proved in [14] . The inclusion F an a ⊂ F an wa is seen as follows.
is "semistable" of slope zero we conclude by [17, Lemma 3.4.8] 
with equality if D ′ = D. Hence F an a ⊂ F an wa . On the other hand Berger's proof [1] of the Colmez-Fontaine Theorem shows that this inclusion induces a bijection on rigid analytic points (with K/K 0 finite), or more generally points of F an wa with with values in a discretely valued field K.
Theorem 3.5. F an a is the image of the period morphismπ an 1 :
Proof. Let L K ∈ F an be a K-valued point in the image ofπ an 1 with
rig ֒→ M L which must be an isomorphism by reasons of degree. This was proved in [14, Proposition 6 
There are many examples showing that only in rare cases F an a = F an wa . We mention one here. Similar examples are due to A. Genestier and V. Lafforgue. Since obviously such L K exist, this proves that the inclusion F an a ⊂ F an wa is strict.
Remark 3.7. (on the proof of Theorem 3.3.) One can explain the idea for the proof of Theorem 3.3 by means of this example. Namely the complement F an F an a is the image of the continuous map from the compact set {u ∈ E + : 1 ≤ v E (u) ≤ p 10 } given by u → θ(A).
